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This paper empirically investigates the impact of trading activity including trading vol-
ume and open interest on price volatility in Asian futures exchanges. Trading volume
and open interest represent market information for investors. This study uses three
different definitions of volatility: (1) daily volatility measured by close-to-close returns,
(2) non-trading volatility measured by close-to-open returns, and (3) trading volatility
measured by open-to-close returns. The impact of trading volume and open interest on
price volatility is investigated. Following Bessembinder and Seguin (1993), volume and
open interest are divided into expected and unexpected components. The GARCH (1,1)
model is employed using expected and unexpected components of trading activity
(volume and open interest) as explanatory variables. The results show a positive
contemporaneous relationship between expected and unexpected trading volume and
volatility, while open interest mitigates volatility. Policy makers can use these findings to
suggest to investors that trading activity (volume and open interest) is a proxy of market
information flowing to exchanges, especially unexpected trading activity. New infor-
mation flowing to exchanges can mostly be noticed in unexpected trading volumes and
open interests.
Copyright © 2016, Production and hosting by Elsevier B.V. on behalf of Kasetsart University.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.
org/licenses/by-nc-nd/4.0/).Introduction
The information role of trading activity (volume and open
interest) in futures exchanges on price volatility has generated
a lot of interest for a long time. Especially, in emerging ex-
changes, the relationship between trading activity and price
changes is crucial because trading activity (volume and open
interest) is thin, while price volatility is quite high. Futures
trading volume and open interest are always supposed toBoonvorachote).
rt University.
hosting by Elsevier B.V.
tivecommons.org/licensereflect information in futures exchanges about aggregate
changes in the expectations of market participants such as
hedgers' opinions, hedging demand, market depths, and dif-
ferences in traders' opinions.
Nowadays, financial markets in both well-developed and
emerging countries have liberalized capital movement,
financial reforms, and advanced computer technology sup-
porting speedy information processing. Hence, the impor-
tance of the relationship between trading activity and price
changes (volatility) becomes more vital. Nevertheless, theon behalf of Kasetsart University. This is an open access article
s/by-nc-nd/4.0/).
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ture defines trading activity as trading volume, open interest,
and numbers of transactions. The relationships between
these trading activities and price changes are explored
extensively in well-developed exchanges, but the study of
such relationships in emerging exchanges is quite limited.
The definition of price changes also varies, for example, price
changes in both dollars and percentages. Price changes can
happen during trading time and the closed (overnight)
period. Whether the trading volatility, overnight volatility
(non-trading volatility as a proxy of global information) or
the futures trading activity is the main source of information
in the market, what are the relationships among these
variables?
Derivatives that are traded in futures exchanges attract
investors' attention for the purpose of hedging and specu-
lating profits from trading derivatives. Thai futures exchanges
are divided to: 1) The Agricultural Futures Exchange of
Thailand (AFET), a market place for trading agricultural fu-
tures and 2) The Thailand Futures Exchange (TFEX), an ex-
change for futures, options, and options on futures where the
permitted underlying assets are equities, debt instruments,
and non-agricultural commodities such as exchange rates and
precious metals, among others. In addition, although in-
vestors can make a profit from the price movement of goods,
derivatives are also used as a tool to hedge against the risk of
fluctuations in price.
Investors in futures exchanges found that derivatives are
not a valid indicator for making an investment decision. To
make the decision correctly and accurately, it is essential for
investors to study the relationship between price changes
and trading activity. This paper aims to explore empirically
the relationship between price changes (volatility) and
trading activity in Asian commodity exchanges, especially
ribbed smoked sheet no.3 rubber (RSS3) contracts, gold fu-
tures contracts, and Index futures contracts. These three
commodity products have a number of transactions and
high values of transactions in several Asian futures
exchanges.
This research focuses on the influence of the information
content in trading activity including volume and open interest
on price changes (volatility) in Asian futures exchanges. Price
volatility can occur during trading and non-trading periods.
This study uses three different volatility measurements based
on different trading periods: (1) daily volatility measured by
close-to-close returns, (2) non-trading volatility measured by
close-to-open returns and (3) trading volatility measured by
open-to-close returns.Literature Review
Our world today is in the era of globalization with modern
communications. Such technological progress can connect
the whole world, especially among financial markets. As
mentioned above, trading information in exchanges spreads
quickly. Thus, investors will recognize different information
(Black, 1986), leading to performing trading based on emotions
and feelings rather than reason. As a result, financial markets
will be very volatile and have a high degree of risk in trading.Several studies have suggested a positive contempora-
neous relationship between price changes and trading volume
as known by the mixture of distribution hypothesis or MDH
(Clark, 1973; Epps & Epps, 1976; Harris, 1986; Lamoureux &
Lastrapes, 1990; Tauchen & Pitts, 1983). The MDH explains
that the positive relationship between price volatility and
trading volume happens because of a common fac-
tordinformation innovation. As information is unobservable,
the proxy of information flow can be categorized to several
observable variables such as trading activity (trading volume
and open interest). Any unexpected information can affect
both volatility and trading activity contemporaneously;
therefore, volatility and trading activity are expected to be
positively correlated.
In general, most of the empirical studies in developed and
developing equitymarkets found a positive contemporaneous
relationship between trading volume and volatility. In futures
markets, the same results are confirmed. Nevertheless, be-
sides trading volumes, open interest is also used as a proxy for
trading activity. Generally, speculators in futures exchanges
will not hold open interest overnight; hence, open interest can
be used as a proxy for uninformed trading or hedging activity.
Bessembinder and Seguin (1993) reported that an unexpected
volume has a positive relationship with volatility, while, an
unexpected open interest mitigates volatility in major futures
contracts, for example, currency futures, index futures
(Treasury bill/bond) and commodity futures contracts (gold
and silver). Fung and Patterson (1998) produced evidence that
volume increases volatility, and open interest reduces vola-
tility in currency futuresmarkets. However, both studies were
done in well-developed futures markets.
In emerging futures exchanges, Chan, Fung, and Leung
(2004) found that the volume and volatility relationship is
positively correlated in Chinese futures exchanges for com-
modity contracts. Nevertheless, the relationship is opposite
between open interest and volatility. Kumar and Pandy (2010)
confirmed the positive relationship between volume and
volatility. However, they reported that open interest does not
proxy for information. Overall, most literature confirmed the
positive relationship between volume and volatility, while the
relationship between volatility and open interest is still
ambiguous.
Our study examines the impact of the volume and open
interest in Asian futures exchanges on the volatility of com-
modity futures contracts. Following Bessembinder and Seguin
(1993), volume and open interest are divided into expected
and unexpected components (shocks) to explore the infor-
mation contents of those trading activity shocks (unexpected
trading volumes and open interests) on the volatility of fu-
tures contracts.Research Methodology
We expect a positive relationship between the volume and
open interest on price volatility in our study. However, the
direction of the relationship between open interest and vola-
tility will shed light on the information contents of open in-
terest in Asian futures contracts. If the information content of
open interest is found on volatility, open interest can be used
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futures exchanges. Our research studied on four rubber fu-
tures contracts, four gold futures contracts and three index
futures contracts of the Chinese, Japanese, Singaporean and
Thai futures exchanges. Our data comprised daily open and
close prices, trading volume and open interest. We analyzed
both the near-month and next-to-near month contracts. Our
data range covered 2006e2012. Details of futures contracts are
given in Table 1.Futures daily returns
This study used three differentmeasurements of futures daily
returns:
1. Close-to-close returns (Rctc), measured for daily return as
Equation (1):
Rctc ¼ log

Pc;t
Pc;t1

(1)
where Pc,t and Pc,t1 are the closing prices at time t and t1,
respectively.
2. Close-to-open returns (Rcto), measured for non-trading
volatility as Equation (2):
Rcto ¼ log

Po;t
Pc;t1

(2)
where Po,t and Pc,t1 are the opening prices at time t and the
closing price at time t1, respectively.
3. Open-to-close returns (Rotc), measured for trading volatility
as Equation (3):
Rotc ¼ log

Pc;t
Po;t

(3)where Pc,t and Po,t are the close and the open prices at time t,
respectively.Table 1 e Details of Commodity, Gold and Index futures contra
Country Name of futures market
Commodity
Thailand The Agricultural Futures Exchange of Thailan
China Shanghai Futures Exchange (SHFE)
Japan Tokyo Commodity Exchange (TOCOM)
Singapore Singapore Commodity Futures Market (SICOM
Gold futures
Thailand Thailand Futures Exchange (TFEX)
China Shanghai Futures Exchange (SHFE)
Japan Tokyo Commodity Exchange (TOCOM)
Taiwan Taiwan Futures Exchange (TAIFEX)
Index futures
Thailand Thailand Futures Exchange (TFEX)
Taiwan Taiwan Futures Exchange (TAIFEX)
China China Financial Futures Exchange (CFFEX)Transformed volume and open interest
As suggested by Fung and Patterson (1998), we transformed
the trading and open interest series by incorporating a 50-day
backward moving average to form a stationary time series of
both trading and open interest series.
1. Transformed volume (Vt) as Equation (4):
Vt ¼ Vt1
50
P50
i¼1Vti
(4)
where vt is volume at time t and the denominator is a 50-day
backward moving average.
2. Open Interest (OIt) as Equation (5):
OIt ¼ OIt1
50
P50
i¼1OIti
(5)
where OIt is open interest at time t and the denominator is a
50-day backward moving average.
Generalized Autoregressive Conditional Heteroskedasticity
(GARCH) Model as Equation (6):
Rt ¼ mþ a1Rt1 þ εt (6)
where Rt and Rt1 are the returns at time t and t1,
respectively
m is a constant term in mean equation
a is the coefficient of return at time t1
εt is an error term at time t
As suggested by Bessembinder and Seguin (1993), we
divided the total trading volume (open interest) into ex-
pected and unexpected volume (open interest) using an
ARMA (1,1). The ARMA model was used to fit the detrended
volume (open interest). The predicted part and residuals
from the model were obtained. The unexpected volume
(open interest) represents daily volume (open interest)cts
Contracts
d (AFET) Ribbed Smoked Sheet No. 3 Rubber (RSS3)
Natural Rubber
Ribbed Smoked Sheet No. 3 Rubber (RSS3)
) Ribbed Smoked Sheet No. 3 Rubber (RSS3)
Gold Futures (GF)
Gold Futures (AU)
Gold Futures (Gold No. 11)
Gold Futures (GDF)
SET50 Futures Index
TAIEX Futures
CSI300 Futures
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terest) shocks. Then we determined volatility using the
GARCH model, as Equation (7):
s2t ¼ uþ
Xp
i¼1
a1ε
2
ti þ
Xq
i¼1
bis
2
ti þ gVt þ hmv;t þ lO It þ 4mOI;t (7)
where s2t is variance at time t
u is a constant term in the variance equationPp
i¼1a1ε
2
ti and
Pq
i¼1bis
2
ti are econometrics in ARCH and
GARCH terms
g is the coefficient of expected volume
Vt is the expected volume at time t
h is the coefficient of unexpected volume
mv;t is the unexpected volume at time t
l is the coefficient of expected open interest
OIt is the expected open interest at time t
4 is the coefficient of unexpected open interest
and mOI;t is the unexpected open interest at time tEmpirical Results
Descriptive statistics
Overall, for all futures contracts, Chinese futures contracts
had the highest trading volume and open interest above-5
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Figure 1 e Unexpected volume and open interest of RSS3 cont100,000 contracts a day on average, while the Singaporean and
Taiwanese futures contracts had lower average trading vol-
ume and open interest with about 10,000 contracts a day.
Lastly, the Thai futures contracts trading volume and open
interest were below 100 contracts a day on average.
For futures contracts returns, trading volatility (open-to-
close return) was approximately the same amount (0.02% a
day on average) as non-trading volatility (close-to-open re-
turn). This means that overnight volatility cannot be ignored
for information content.
Unexpected components (shocks) of volume and open
interest
Figure 1 shows the unexpected components or shocks of
volume and open interest of ribbed smoked sheet no.3 (RSS3)
rubber contracts in the Agricultural Futures Exchanges of
Thailand (AFET). We found that there are many spikes due to
the subprime mortgage crisis in 2007e2008, the Thai political
crisis in 2010, the Japanese earthquake and tsunami and the
Thailand floods in 2011, among others. Overall, the patterns of
shocks for other futures contracts were the same.
GARCH (1,1) model
Table 2 shows the results of the GARCH (1,1) model for SET50
index contracts. Expected and unexpected trading volumes
have a positive relationship with almost all volatility. 
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Table 2 e Estimation results of GARCH (1,1) for SET50 Index Futures in TFEX
Close-to-Close Close-to-Open Open-to-Close
Near future Next to near future Near future Next to near future Near future Next to near future
Mean Equation
m 0.000594 0.000665 0.000083 0.000139 0.000466 0.000345
(0.0002)*** (0.0000)*** (0.3386) (0.1190) (0.0001)*** (0.0029)***
a1 0.048439 0.007128 0.039840 0.004397 0.154503 0.107969
(0.0878) (0.8141) (0.1074) (0.8818) (0.0000)*** (0.0002)***
Variance equation
u 0.000044 0.000003 0.000020 0.000001 0.000054 0.000003
(0.0000)*** (0.2015) (0.7462) (0.0053)*** (0.0220)** (0.2808)
a1 0.096289 0.159344 0.154365 0.128158 0.172562 0.159069
(0.0000)*** (0.0000)*** (0.0000)*** (0.0000)*** (0.0000)*** (0.0000)***
b1 0.881449 0.785017 0.603031 0.853930 0.615291 0.782421
(0.0000)*** (0.0000)*** (0.0000)*** (0.0000)*** (0.0000)*** (0.0000)***
g 0.000064 0.000003 0.000004 0.000000 0.000010 0.000001
(0.0000)*** (0.3673) (0.9566) (0.7162) (0.7826) (0.6773)
h 0.000001 0.000008 0.000000 0.000001 0.000001 0.000006
(0.0000)*** (0.0000)*** (0.0000)*** (0.0000)*** (0.0000)*** (0.0000)***
l 0.000054 0.000003 0.000005 0.000000 0.000018 0.000001
(0.0000)*** (0.2889) (0.9281) (0.6657) (0.6248) (0.1136)
4 0.000001 0.000006 0.000001 0.000001 0.000002 0.000003
(0.0153)** (0.0000)*** (0.0000)*** (0.0000)*** (0.0000)*** (0.0000)***
adj.R2 0.002908 0.002924 0.000648 0.003751 0.023657 0.017303
***p < .001, **p < .01, *p < .05
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relationship with almost all volatility.
Interestingly, we observed that all rubber futures contracts,
gold futures contracts, and index futures contracts show
similar results (not shown here). Expected and unexpected
trading volumes have a positive relationship with overnight
(close-to-open) and trading (open-to-close) volatility. Ex-
pected and unexpected open interests have a negative rela-
tionship with overnight (close-to-open) and trading (open-to-
close) volatility. Our results confirmed previous studies in the
literature that open interest mitigates volatility and a positive
contemporaneous relationship between trading volume and
volatility.Conclusion
This paper empirically investigated the impact of trading ac-
tivity including trading volume and open interest on price
volatility in Asian futures exchanges. Trading volume and
open interest effects on price volatility reflect market infor-
mation for investors. This study used three different defini-
tions of volatility: (1) daily volatility measured by close-to-
close returns, (2) non-trading volatility measured by close-
to-open returns and (3) trading volatility measured by open-
to-close returns. The impact of trading volume and open in-
terest on volatility were investigated. Following Bessembinder
and Seguin (1993), volume and open interest were divided into
expected and unexpected components. This research was
conducted using an augmented GARCH (1,1) model where the
expected and unexpected components of trading activity
(volume and open interest) are used as explanatory variables.
Our results imply that the speculative activities, as proxied bythe volumes, tend to increase the futures volatility while the
hedging activities, as proxied by the open interest, stabilize
the markets.
From the GARCH (1,1) model, the expected and unexpected
trading volumes have a positive relationship with volatility,
while expected and unexpected open interests have a nega-
tive relationship with volatility. Our results showed that un-
expected information significantly affects price volatility.
Open interest can mitigate price volatility in Asian futures
exchanges. Policy makers can suggest that investors use
trading activity (volume and open interest) as a proxy of in-
formation flowing to their exchanges. New information
flowing to exchanges can mostly be noticed in unexpected
trading volumes and open interests. Future research could
consider the success from using those unexpected compo-
nents by investors.Conflict of interest
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